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Saudi Journal of Ophthalmology (2013) 27, 3–9Original ArticleOutcome of an outreach microsurgical project in rural NepalRafal Nowak, MD a; Andrzej Grzybowski, MD, PhD, MBA a,b,⇑AbstractPurpose: This study is aimed at evaluation of the outcome of an outreach program conducted in the remote Himalayan part of
Nepal. Conclusions will be used to improve blindness prevention projects in this country.
Methods: A temporary outreach microsurgical clinic was established in Diktel, Nepal. All patients who reported to the clinic were
examined. Cases requiring surgical treatment, mostly cataracts, were operated on. Minor ocular diseases were treated on the
spot, while the complicated ones were diagnosed, given initial treatment and referred to the nearest eye hospital.
Results: Examination was performed on 1296 patients; 84 subjects underwent manual small incision cataract surgery with intraoc-
ular lens implantation. Intraoperative complications included 1 posterior capsule rupture (1.2%). Six weeks following the treatment
98.6% of the operated patients achieved corrected distance visual acuity of 0.3 or better. Out of all 1296 examined individuals, 224
(17.3%) presented visual impairment; 634 (24.5%) of the total number of eyes presented visual acuity of <0.3. In 90.2% of eyes the
determinant of loss of sight was avoidable.
Conclusion: High percentage of avoidable blindness, with the majority caused by cataract and refractive errors alone, indicate that
appropriate programs focused on these diseases should be implemented. High volume cataract surgery in a camp setting with the
application of appropriate surgical techniques and standardized protocols of disinfection and sterilization do not have to compro-
mise on the quality of the outcome.
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Nepal is one of the many developing countries in the Asia–
Pacific region. Landlocked and rugged geography, few tangi-
ble natural resources and miserable infrastructure as well as a
history of long-running civil war have become factors in stun-
ting its economic growth. The burden of problems typical for
underserved populations, including insufficient medical ser-
vice system, has been the concern of Nepalese government
till the present day.
Cataract is currently the leading cause of blindness world-
wide, with the highest incidence in developing nations. Out of
over 39 million cases of blindness (best visual acuity <0.05), an
estimated 19 million are caused by bilateral age-relatedPeer review under responsibility
of Saudi Ophthalmological Society,
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e-mail address: ae.grzybowski@gmail.com (A. Grzybowski).cataract.1–3 Moreover, in Nepal alone, the percentage of cur-
able blindness resulting from cataracts is 83.0% among those
above 45 years of age and 65.4% among all ages.4 The Nepa-
lese eye care system is based on stationary eye care posts as
well as outreach programs, frequently called ‘‘eye camps’’
(diagnostic screening and treatment camp – DST camp), pro-
viding eye care for patients inhabiting rural areas. Such a
structure of health delivery system results from particular geo-
graphical conditions in Nepal (Fig. 1).5 Most of the eye hospi-
tals are localized in the flat Terai Region, while the majority of
remote mountain villages remain without stationary posts.
Therefore, the idea of eye camps has been put into being.
There are two types of outreach eye care delivery systems –
hospital-based and field-based. In the case of the first system,Production and hosting by Elsevier
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Figure 1. Major land features.
Table 1. World Health Organization categories of visual impairment.
Presenting distance visual acuity (VA)
Category Worse
than
Equal or better
than
Normal (N) 0.3
Moderate visual impairment
(MVI)
0.3 0.1
Severe visual impairment (SVI) 0.1 0.05
Blindness (BL) 0.05
Note: All parameters refer to VA in the better eye with available correction.
4 R. Nowak, A. Grzybowskiscreening camps are arranged within a short distance from
the base hospital. A team of ophthalmic assistants travels to
a neighboring village (2–3 h drive), where they perform rou-
tine eye examinations. Minor ocular diseases are treated on
the spot, whereas complicated cases or those requiring sur-
gery are referred to the hospital.
Surgical camps organized within the second eye care
delivery system are always a big venture. Due to the costs,
only a few such actions per year are conducted by each hos-
pital participating in the program. It has to be marked that
before each screening or surgical camp, it is necessary to car-
ry out the appropriate reconnaissance on the spot (popula-
tion estimate and promotion in cooperation with local
community activists). The enterprise has a chance of success
only provided that these actions have been undertaken. Get-
ting to the very camp area is difficult. The medical team uses
all kinds of means of transportation i.e. planes, jeeps and por-
ters. Once the team arrives, a temporary hospital is arranged
in a public building, e.g. in a school building. Frequently, it is
necessary to use a power generator since electricity often
goes off. A team of 10–12 people (1–2 surgeons, 3–5 oph-
thalmic assistants, 1–2 ophthalmic nurses, drivers, helpers, a
cook, etc.) is able to screen 800–1200 patients and perform
100–400 surgeries within 4 days. 6
In December 2010 an outreach microsurgical project was
conducted in the mountainous town of Diktel, Khotang Dis-
trict. The medical team came from two centers: domestic –
the Lions Eye Care Center (Nepal) and foreign – the Third
Eye Project (Poland). The aim of international cooperation
was to improve the level of diagnostics and visual outcomes
after cataract removal through the application of appropriate
high quality medical equipment provided by the foreign
team. As a consequence, each patient was able to undergo
intraocular lens (IOL) power calculation prior to surgery.
The whole venture was arranged by the Gurkha Welfare
Scheme.
The town of Diktel is situated at a level of 1530 m above
the sea level. It is the capital of the Khotang District, which
is a part of the Sagarmatha Zone. Diktel has 7324 inhabitants,
residing in 1444 households. Khotang District covers an area
of 1591 km2 and is inhabited by the population of 231,385
people.7,8 The nearest eye hospital, the Lahan Eye Hospital,
is located far away in the Terai region. Everyone in need for
its services must face a combined trip by jeep and plane or
a 2-day bus ride, or a few days trek. Hence, the Gurkha Wel-fare Scheme continuously repeats the program in this loca-
tion every 2 years.
The aim of this study is to evaluate the outcome of this
project. The conclusions will serve to improve the existing
model of blindness prevention programs in Nepal.
Materials and methods
The medical team of the temporary eye hospital consisted
of 3 ophthalmologists, 1 resident in ophthalmology, 3 oph-
thalmic nurses and 2 ophthalmic assistants. The outpatient
and inpatient departments were set up in tents, and an office
building was adopted for the operating theater. Electricity
was provided by a power generator.
Ethics approval was provided by the Ethics Committee of
the Department of Ophthalmology of Poznan´ City Hospital,
Poznan´, Poland and the Ethics Committee of the Lions Eye
Care Center, Kathmandu, Nepal. The study adhered to the
guidelines of the Declaration of Helsinki.
Definitions
World Health Organization (WHO) categories of vision
loss were used to define blindness (BL) and visual impairment
(VI) (Table 1).9
Clinical examination
Personal and demographic data were collected during
registration. Patients underwent distance visual acuity (VA)
testing with the Snellen’s illiterate E-chart. In each case clini-
cal evaluation included examination with the Shin-Nippon X-1
LED Handheld Slit Lamp, intraocular pressure (IOP) recording
with the Keeler Pulsair Intellipuff Noncontact Tonometer and
direct fundus examination with a Keller Professional Ophthal-
moscope. A more detailed examination of those who pre-
sented vision <0.5 in either eye was carried out. It included
refraction with the Righton Retinomax K-Plus 3 Autokeretore-
fractometer, B-scan with the Sonomed E-Z Scan AB5500+
Scanner and dilated funduscopy. An ophthalmologist defined
the cause of visual impairment in either eye. One definite
cause of VI was determined for an individual according to
the WHO criteria, according to which the selected cause
should be the one that is more susceptible to treatment or
prevention.10,11 A standardized case history form was used
(Fig. 2). The original was handed over to the patient, whereas
the copy was collected by the medical team. Individuals
scheduled for cataract removal underwent an automated
keratometry and an A-scan for the IOL power calculation,
as well as finger stick blood glucose test and blood pressure
Figure 2. Case history form.
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might complicate the surgery were referred to the nearest
eye hospital. Minor ocular diseases were treated on the spot,
and minor procedures were performed at the operating the-
ater after cataract surgeries everyday during the camp.Disinfection and sterilization
The room selected for the operation theater was thor-
oughly cleaned during setup with a mixture of clean water
and disinfectant (Dettol), and washed at the beginning and
end of each surgical day with the same solution. The Guide-
lines for Choosing/Preparing an Outreach Microsurgical Eye
Clinic Operating Room were used to make the room ready
for surgery.6Surgical instruments were sterilized in a kerosene pressure
cooker sterilizer in accordance with the manufacturer’s
instructions (20 min, 121 C).12
Surgical treatment
All patients planned for surgery (visual acuity <0.1) under-
went dilation with tropicamide and phenylephrine and were
prepped with betadine solution. A peribulbar block was
administered and an orbital compressor was applied to soft-
en the eye. The method of cataract treatment was manual
small incision cataract surgery (SICS), where the whole nu-
cleus was removed through a self-sealing sclero-corneal tun-
nel with the use of an irrigating vectis. The superior approach
was used. A single-piece PMMA IOL was inserted into the
capsular bag. A solution of cefuroxime was instilled into the
Table 2. The demographic characteristics of examined patients.
Variable Examined patients No. Examined patients (%)
Age
0– < 18 194 15.0
18– < 40 329 25.4
>40 773 59.6
Sex
Male 564 43.5
Female 732 56.5
Total 1296 100
Figure 4. Distribution of IOP in examined eyes.
6 R. Nowak, A. Grzybowskianterior chamber at the conclusion of the surgery and a sub-
conjunctival injection of an antibiotic-steroid mixture was
performed. Neither suture was placed nor cautery applied
at the end of the procedure. Then, a sterile dressing was
put on. After the operation all patients received antibiotic–
steroid drops two hourly for the next 2 days. They were dis-
charged on the second postoperative day and were advised
to use the drops 5 times a day for the next 2 weeks and 3
times a day for the following month.
Follow-up
Surgical patients were monitored on postoperative days 1
and 2. Six weeks after the camp, an ophthalmic assistant
returned to carry out the follow-up that included visual
acuity testing, refraction, slit-lamp examination and direct
funduscopy.
Results
Of the 1296 patients who were examined, 194 (15.0%)
were children (age 0–18). The mean age of the populationTable 3. Distribution of visual acuities in categories of examined patients divid
WHO category VA Patients No. (%)
M
Normal 1,0–0,3 456 (82.3%)
MVI <0,3–0,1 100 (18.0%)
SVI <0,1–0,05 2 (0.4%)
BL <0,05 6 (10.8%)
Total 554 (100%)
Figure 3. Distribution of visual acuities in groupwas 45.9 years. Females were more likely to report to the
camp (n = 732; 56.5%; mean age 41.7 years). The male group
was significantly older than the female cluster (mean age
52.2 years). The demographic characteristics of examined pa-
tients are shown in Table 2.
One thousand nine hundred and fifty-four eyes of the total
number of 2588 presented visual impairment (MVI/SVI/BL).
Two children (female) were excluded from calculation be-
cause of their young age and the consequent lack of cooper-
ation in visual acuity testing. Bilateral visual impairment was
found in 216 subjects (16.7%). The proportions of VI in the
male and female groups were similar (Table 3, Fig. 3).
The mean intraocular pressure in the examined eyes was
15.49 mmHg. It showed no significant difference compared
to the norm.13 There were 8 cases of hypotony. Most of themed by gender.
Eyes No (%)
F Total
622 (85.2%) 1078 (83.3%) 1954 (75.5%)
100 (13.7%) 200 (15.5%) 522 (20.2%)
4 (0.5%) 6 (0.5%) 4 (0.2%)
4 (0.5%) 10 (0.8%) 108 (4.2%)
730 (100%) 1294 (100%) 2588 (100%)
s of examined patients divided by gender.
Figure 5. Prevalence of common blinding conditions in eyes presenting visual impairment.
Table 4. Preoperative visual acuities.
VA Patients No. Patients (%)
<0.1 – >FC 64 76.2
FC 2 2.4
HM 10 11.9
PL 8 9.5
FC, finger counting; HM, hand movement; PL, perception of light.
Table 5. Postoperative visual acuity in 84 operated eyes.
Postoperative VA Total 1.0–0.3 No. (%) <0.3 No. (%)
Discharge
Uncorrected 84 41 (48.8%) 43 (51.2%)
6 Weeks
Uncorrected 73 63 (86.3%) 10 (13.7%)
Corrected 73 72 (98.6%) 1 (1.4%)
Outcome of an outreach microsurgical project in rural Nepal 7were caused by phthisis bulbi or total retinal detachment.
The graphic distribution of IOP in the examined eyes in the
logarithmic scale is shown in Fig. 4.
The main causes of visual impairment were cataract
(47.6%) and uncorrected refractive error (32.8%). Posterior
capsule opacity (PCO) resulting in VI was found in 36 eyes
(5.7%) (Fig. 5).
Eighty-four patients (84 eyes) were selected for cataract
removal. The mean age in this group was 69.4 years (SD
8.3). There were 46 males and 38 females. The preoperative
visual acuities are shown in Table 4.
The surgery was uneventful in 83 eyes (98.8%). There was
one case of posterior capsule rupture (1.2%) without vitreous
loss, but the IOL was successfully implanted into the sulcus.
On the first postoperative day, 12 minor hyphemas were ob-
served. None of them required intervention. All of these pa-
tients were discharged along with the others on the second
postoperative day. No other significant complications were
recorded.
There were also 8 minor surgeries carried out (entropions,
pterygiums and lid tumors).
After 6 weeks 73 patients (86.9%) from the total number of
84 returned for the follow-up. All of them but one (98.6%)
presented corrected visual acuity equal or better than 0.3
(Table 5). In this one case vision was impaired due to retinal
disorder.Discussion
Outreach programs are an integral part of the Nepalese
eye care delivery system.6,14 They are also performed in other
developing countries whose populations of remote isolated
areas are devoid of appropriate medical care.15–17 While
screening camps aimed at bringing more patients to the base
hospital have never been criticized, the surgical projects
where cataract removal is usually carried out under primitiveconditions have become a controversy by now. In the previ-
ous years several authors reported a poor outcome of out-
reach microsurgical projects in developing parts of the
world.16,18–21 Because of these reasons in India this kind of
camp in settings other than a hospital have been abandoned.
However, in places like Nepal, where a big part of the popu-
lation lives in rural mountainous areas, this model of eye care
delivery has had no alternative so far. Due to the economic
reasons and lack of ophthalmologists it is impossible to
establish a stationary clinic in each Himalayan district. Hence,
along with time and progress in medical technologies and
training, the outreach microsurgical project protocols have
been improved, which resulted in better outcomes.6,22,23
The development of the SICS technique and intensive
training of ophthalmologists in centers like the Tilganga Insti-
tute of Ophthalmology and the Lahan Eye Hospital contrib-
uted to a higher level of eye care services in urban as well
Table 6. Follow-up rates after cataract surgery in Nepal.
Publication author/journal Setting Follow-up rate (%) Remarks
Ruit et al./Am J Ophthalmol Eye camp 85–88 Follow-up after 6 months
Ruit et al./Ophthalmology Eye camp 91.3 Follow-up after 2 months
Van der Hoek/Int Ophthalmol Eye camp 56.8 A series of follow-ups after 3 months
Shrestha et al./Br J Ophthalmol Eye camp 63.4 Follow-ups after 6 weeks, 14 and 32 months
Ruit et al./Clin Exp Ophthalmol Hospital 73.0 Follow-up after 3–8 weeks
Mostly local patients
Hennig et al./Br J Ophthalmol Hospital 93.6 Follow-up after 6 weeks
Mostly foreign (Indian) patients traveling from distant places
8 R. Nowak, A. Grzybowskias remote areas of Nepal.2,22,24,25 Yet there is still a lot to be
improved, and that is why international cooperation in ven-
tures like this project is recommended.
Our study shows good outcomes of cataract surgeries in a
rural setting. The intraoperative complication rate was 1.2%,
with one posterior capsule rupture. This level is comparable
with standards in developed countries.26 According to
WHO criteria, 85.0% of operated eyes should achieve visual
acuity of equal or better than 0.3 (good outcome).27 At the
six-week-follow-up after surgery 98.6% of patients who re-
ported for examination had VA at this level. This result is
much better than that reported in previous studies by Shresh-
tha et al. from Nepal and by Singh et al. from India, and com-
parable to the publication by Ruit et al. from Nepal.19,21,22 It
has to be taken into account that only 86.9% of subjects re-
turned for check up after 6 weeks. Nevertheless, in compari-
son to data published elsewhere this follow-up rate should be
recognized as high (Table 6).19,22,25,28–30 Especially in remote
settings, like Diktel, it is very difficult to make patients come
back for examination after several weeks. Often, to fulfill this
obligation it would require these elderly ailing people to trek
for a few days.
It is common that during outreach programs in Nepal
biometry is not performed and every patient gets the same
standard IOL.6,28 It can lead to more cases of postoperative
refractive error. Therefore, the Third Eye Project medical
team brought necessary diagnostic equipment and supply
of different power IOLs, so that each individual selected for
surgery could receive an appropriate implant.
Over 16% of subjects examined during the three-day
camp presented visual impairment. More than 90% of causes
of VI were avoidable, and 86.1% were treatable. Cataract and
refractive errors were responsible for the loss of vision in over
80% of eyes. Outreach microsurgical projects are generally
aimed at eliminating cataract. Refractive errors are usually re-
ferred to the nearest stationary optical facility. Very few el-
derly patients are willing to travel so far to receive glasses.
Consequently, they stay visually impaired despite the fact
that their disease has been diagnosed and can be easily trea-
ted. The same refers to the third most frequent blinding con-
dition – PCO, which was responsible for another 5.7% of VI. It
can be treated at the nearest hospital, but again it is doubtful
whether any of these patients will decide for a journey to the
Terai region, where YAG laser capsulotomy is available.
Along with the increasing number of cataract surgeries
PCO becomes more common. A mobile mission equipped
with a YAG laser that is possible to be carried (Lightmed
Lpulsa SYL 9000; weight: 21 kg) could solve this problem.
However, all other serious ocular diseases including the
chronic ones, like glaucoma or uveitis, cannot be properly
treated within a short-term eye camp.Conclusions
It is obvious that outreach microsurgical projects are not a
perfect solution for the developing world. This kind of med-
ical service has many limitations. Nonetheless, for the time
being, in some hardly accessible settings like remote moun-
tainous areas, it is the only way of reaching patients. This
study shows that with continuous improvements in protocols
(sterilization, disinfection, biometry, surgical technique) as
well as with international cooperation, it is possible to
achieve good outcomes even in these seemingly primitive
conditions. Elimination of the first three most frequent blind-
ing factors (refractive error, cataract and PCO) would enable
us to handle 86.1% of causes of visual impairment. Outreach
programs are an important tool in achieving this goal. They
should be carried on and continuously improved, because
this kind of medical service does not have to compromise
on the quality. As soon as there is enough progress in the
Nepalese infrastructure, the need for eye camps will de-
crease by itself.Acknowledgments
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